ABSTRACT
INTRODUCTION
VAWTs are a type of wind turbine which were first designed by Croatian inventor, Fausto Veranzio, in 1595. The main rotor shaft is set transverse to the wind while the main components are located at the base of the turbine. This arrangement allows the generator and gearbox to be located close to the ground, facilitating service and repair. VAWTs do not need to be pointed into the wind, which removes the need for wind-sensing and orientation mechanisms.
Fig.1 Vertical axis Wind Turbine
Horizontal Axis Wind Turbine (HAWT):-HAWT have the main rotor shaft and electrical generator at the top of a tower, and must be pointed into the wind. Small turbines are pointed by a simple wind vane, while large turbines generally use a wind sensor coupled with a servo motor. Most have a gearbox, which turns the slow rotation of the blades into a quicker rotation that is more suitable to drive an electrical generator. Now in order to choose the design of wind turbine After analysing the above comparison and based on various other parameters such as Air velocity in Vidarbha region, it needs some design calculation of aerofoil shape blade for obtaining maximum power output in minimum air velocity
Design of vertical axis wind turbine
The main components of the vertical wind turbine are:-A Aerofoil Blades B. Radial arms C. Shaft
Aerofoil Blades:
The standard forms of all aerofoils were proposed by National Advisory Committee for Aeronautics (NACA) which is now known as NASA. It is given as NACA "x1x2x3x4". Where "first digit x1" describes maximum camber as percentage of the chord length, the "second digit x2" describes the distance of maximum camber from the aerofoil leading edge in tens of percents of the chord and "the last two x3x4" describe maximum thickness of the aerofoil as percent of the chord.
For the present study it was decided to go with a symmetrical type of aerofoil i.e. NACA 0015 due to its simplicity mainly in fabrication. It has maximum thickness equal to fifteen percent of chord length, and "00" indicates that there is no camber present in the aerofoil shape. Where,  c is the chord length,  x is the position along the chord from 0 to c,  y is the half thickness at a given value of x (centerline to surface), and  t is the maximum thickness as a fraction of the chord (so 100 t gives the last two digits in the NACA 4-digit denomination
To initiate with the design, we assumed chord length "cas 12 cm". Therefore, Maximum thickness = 12×0.15 Maximum thickness = 1.8cm
Here the position along the chord (x) varies from 0 to 12.
The positions for the calculation iterations along the chord length are as follows, 0.000, 0.150, 0.300, 0.600, 0.900, 1.200, 1.800, 2.400, 3.000, 3.600, 4.800, 6.000, 7.200, 8.400, 9.600, 10.800, 11.400, 12.000 On putting the values of "X" in above equation we will get the coordinates for aerofoil structure
At X1=0.000cm Plywood was chosen as a material for this component as the strength required here is relatively high. So two pieces of 9 mm thickness having dimensions as 50 cm x 40 cm were chosen as a raw material. Then by using a reference radial arm diagram drawn on a blank sheet, the arms were cut into the required shape from the pieces by using Zig-Zag machine.
Shaft:
Shaft is a rotating machine element which is used totransmit power from one source to another. The power is delivered to the shaft by some tangential force and the resultant torque set up within the shaft permits the power to be transferred to various machines linked up to the shaft. In this project, an aluminum shaftis used. Shaft is designed on the basis of "Maximum Shear Stress Theory" The shaft is usually circular, but may be square or cross section. They are solid but sometimes hollow shaft are also used. But we had used solid circular shaft. Dimension of Shaft : Based on the calculations the shaft diameter is determined as 12 mm. To reduce the weight of the shaft, the material was selected as aluminum due to its low weight and sufficient strength. 
Result and Discussion

Fig 4 Graph at wind velocity 7m/s
According to above graph it is observed at an angle of 90˚ of blade angle it gives maximum power output. The graphs were plotted between Blade angles and Power Output for various air velocities. First of all, a common inference could be drawn after observing all the graphs that higher the wind velocity more is the power output. Now, concentration was made on trends of low air velocities such as 2 m/s, 3 m/s. It is observed that power output is goes on decreasing from angle 00 to 600. This is because more amount of air energy goes in drag, and fewer amounts causes action of lift force over the blades. But, it can be seen from plots that the power output sharply increases as the rigging angle approaches to 900. Reason behind this is that maximum amount of wind energy is utilized in application of lift force, with a positive angle of attack. Drag is at its minimum. This is the most favorable condition for a lift type VAWT. Hence, the power output in this case is maximum for all the air velocities. 
Conclusion
This paper gives ideas to learn about the design and fabrication of complex Aerofoil blades. Vertical axis wind turbine represent a very promising future for wind power generation. A vertical wind turbine can give output more than conventional HAWT. The rotor that is designed to harness enough air to rotate the shaft at low and high wind speeds. The efficiency of turbine is increased by proper designing of the aerofoil shape blade, The major components are placed at the ground level which ensures the safety of turbine. Thus, it can be concluded that Vertical axis wind turbine can produce power more with higher efficiency compared to traditional wind turbine. At a very low speed wind velocity Thus, this technology has the capacity to completely displace current technology in use for wind farms.
